Expression changes of cation chloride cotransporters in the rat spinal cord following intraplantar formalin.
Cation chloride cotransporters, K(+)-Cl(-) cotransporter 2 (KCC2) and Na(+)-K(+)-Cl(-) cotransporter 1 (NKCC1) are reported to be expressed in the neurons in the spinal cord and regulate intracellular Cl(-) concentration. Evidence has been accumulating that the expression of cation chloride cotransporters changes in inflammatory or neuropathic pain, and such changes take a part in pathophysiology of the persistent pain states. However, it is largely unknown how these cotransporters contribute to hyperalgesia in the acute pain state. We, therefore, investigated expression changes of KCC2 and NKCC1 in the spinal dorsal horn of the rat after the intraplantar injection of formalin as an acute nociceptive stimulus. The rats showed two phases (phases 1 and 2) of increase in pain-related behavior in response to formalin. We found that expression of KCC2-like immunoreactivity (IR) was reduced in lamina I and II in the lumbar spinal cord on the stimulated side in phase 1, and then recovered gradually. In contrast, the number of NKCC1-like IR-positive cells was unchanged over the period examined. These results suggest that KCC2, rather than NKCC1, mainly contributes to modulating excitability of the dorsal spinal cord neurons in the initial stage of formalin-evoked hyperalgesia.